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KA®EJIPA NHpopMaLHOHHBIX CHCTEM U NPUKIAIHOH HHGOPMATHKH
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1. HEJIX OCBOEHUA TUCHUTITITUHBI

1.1 |momyuenne mpeacTaBIeHHS 00 AITOPUTMHM3AMM W TNPOTpaMMHPOBaHMM Ha s3blke  Python g pemenms
npo¢ecCHOHATBHBIX 3a/1ay.

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIIUITJINHBI

VK-1: CnocobeH ocymecTBIAATH MOUCK, KPUTHUYECKHII aHAIU3 M CHMHTe3 MH(GOpPMAIUM, NPUMEHATHh CHCTEMHbIN MOAX0X JIf
penieHus MOCTaBJICHHBIX 3a/1a1

OIIK-6: CnocofeH MOHMMATh NPUHIHUINLI PadoThl COBPeMEHHBIX MH(OPMALNMOHHBLIX TEXHOJOIHH M MCIOIbL30BATH UX JIS
pelieHus 3a1a4 NpogeccHoHAILHON eI TeIbHOCTH

B pe3yjabTare OCBOCHUS TUCHUILINHDBI oﬁyqamumﬁc;l JOJIZKCH

3HaTh:

ATOPUTMBI 00PabOTKH JaHHBIX (COOTHECEHO ¢ MHAMKaropoM YK-1.1)
OCHOBBI POrpaMMHpoBaHus (cooTHeceHo ¢ nHauKaropom OIIK-6.1)

YMeTh:

CTPOMTH AITOPUTMBI TSl pEILICHHS MPUKIIAAHbIX 3a7a4 (COOTHECEHO ¢ MHAUKaropoM YK-1.2)

HUCIIO0JIB30BaTh I/IH(I)OpMaI_II/IOHHLIe TCXHOJIOTMU 1A PCUICHUSA 3adad HpO(I)eCCPIOHaJ'IBHOﬁ ACATCIIBHOCTHU (COOTHCCGHO C MHAUKAaTOpOM
OI1K-6.2)

Bnagern:

MPaKTHYSCKIMH HaBbIKAaMH  OOpabOTKH JaHHBIX JUIsSi pEHIeHHs 3a1ad  Npo()EeCCHOHATBHOW JCATENBHOCTH (COOTHECEHO C
uHankaropom YK-1.3)

NPAKTUYECKMMHU HAaBbIKAMH I[IPOrPaMMHUPOBAHUs [PU PEUICHHHM 3aiad [pO(eCcCHOHATBHOW AEATEIBHOCTH (COOTHECEHO C
unaukaropom OITK-6.3)

3. CTPYKTYPA U COAEPKAHUE JUCIIUITJINHBI

Pa3gen 1. OcHOBBI AITOPUTMU3ALUM

Ne HaumeHnoBanue Tembl / Buj 3ansrus Cemecrp Yacos Komnere- Jlurepartypa
/ Kype M

JlaboparopHas padota 1.1. AITOPUTMEI U CTPYKTYPHI TaHHBIX.

Ilonatue anropurMa, nporpammel. IlepemenHsle. Tumbl JaHHBIX. VK-1. OIK JI1.1, JI1.2, JI1.3,
1.1 |Crpoku. MaccuBsl. BBoa u BbiBoA. IlpuMmeHeHHe alropuTMHUYECKOTO 6 2 -’6 JI2.1,J12.2, J12.3,

MBIIUICHUS K PEUICHUIO 3a1ad. BEIMomHeHHe 1adopaTopHBIX 3aTaHui 2.4

¢ ucronp3oanueM Python, Jupyter Notebook mu Colab. / J1a6 /

JlaGoparopuas pabora 1.2. JIuHeiHbIe, BETBSIIUECS W LUKIHMYECKUE

AITOPUTMBL.

Jluneitnple  anroputmbl.  BetBnenus.  Ycnosus.  [{uknmudeckue VK-1. OIK JI1.1, JI1.2, JI1.3,
1.2 |anmroputmsl. Buner mukios. Hukn no xomnekuuu. LHukn no cyetuuky. 6 2 -’6 J12.1,J12.2, J12.3,

Iuxn c mpemycnoBueM u mocTyciaoBueM. OOpaboTka MacCHBOB. 2.4

Boixon wu3 1nwukia.  BeimonHeHuwe — 1abOpaToOpHBIX  3alaHUB ¢

ucnonb3oBanueM Python, Jupyter Notebook mm Colab. / JTab /

Tema. @YHKIUH U PEKYPCUBHBIE AITOPUTMBI. VK-1. OIK JI1.1, JI1.2, JI1.3,
1.3 |Ilonstue monmporpammbl. llepemasa u  BO3Bpar  mapameTpoB. 6 20 -’6 JI2.1,J12.2, J12.3,

JlokanpHBIe ¥ TIOOATBHBIE TepeMeHHble. Pexypcens. / Cp / J2.4

Tema. ba3wl maHHBIX. VK-1. OTIK JI1.1, JI1.2, JI1.3,
1.4 |[Tunser 0a3 manaeix. Tunbl gaHHBIX B Oasax ma”HHbIX. CBa3u B 0Oasax 6 20 -,6 JI2.1,J12.2, JI2.3,

JMaHHBIX. TexHomorus 00paboTKU TaHHBIX B 0a3zax maHHBIX. / Cp / J12.4

Pasnen 2. OcHoBbI IporpaMMupoBanus Ha si3bike Python
Ne HaunmeHoBaHue TeMbl / Bun 3ansatus Cemecrp Yacos Kowneren- Jlutepartypa
/ Kype M1

JlaboparopHas pabota 2.1. MHcTpyMeHTapuil pa3pabOTKH Ha S3BIKE

Python. VK-1. OIK JI1.1, J11.2, JI1.3,
2.1 |BBox u BeBOx gaHHBIX. Cpena pazpaboTku. CHCTEMBI yIpaBIICHHS 6 2 -’6 J12.1,J12.2, JI2.3,

komoM. Mozaynu. Math, NumPy. BeinonHenne 1adopaTtopHbIX 3aqaHuid 2.4

¢ ucnosp3oBanueM Python, Jupyter Notebook mmu Colab. / J1a6 /

JlaboparopHas padota 2.2. PaboTa co cTpykTypamu JaHHbIx Python.

Crucku. Koprexu. CroBapu. [IpeoOpazoBanne naHHBIX. Cpesbl. VYK-1, OIIK L1, J11.2, 1.3,
2.2 6 2 JI2.1,J12.2, JI2.3,

Iuxmmueckas oOpaboTka cmucka. leHeparop cmmcka. BemmonHeHue -6

N J2.4
abopaToOpHBIX 3alaHuil ¢ ucnojib3oBanueM Python, Jupyter Notebook




niu Colab. / JIa6 /
Tema. OCHOBBI OOBEKTHO-OPHEHTHPOBAHHOTO TMPOTPAMMHPOBAHHS B
Python. VK-1. OTIK JI1.1, JI1.2, JI1.3,
2.3 |IlonsaTHe OOBEKTHO-OPUEHTHPOBAHHOIO MporpamMmupoBanus. Kiacc. 6 20 ’ JI2.1,J12.2, J12.3,
-6
OO0bexT. MHKancynanus, HaciaenoBanue W moiaumopdusm B Python. / 2.4
Cp/
Tema. Python mist pemeHus: aHATUTHIECKUX 3a/1ad. VK-1. OIK JI1.1, JI1.2, JI1.3,
2.4 |bubmmorexa Pandas, amanmu3 u oOpaboTka naHHBIX. Busyanusanus B 6 20 —’6 JI2.1,J12.2, J12.3,
matplotlib u seaborn. / Cp/ 2.4
Tema. OcHOBBI Web-pa3paboTku. YK-1, OIIK L1, 1.2, 7113,
2.5 6 16 J12.1,J12.2, J12.3,
OcobenHoctu web-pa3paboTku ¢ ucnosib3oBanueM Python. / Cp / -6 0.4
JI1.1, J11.2, J11.3,
2.6 | /3ausr/ 6 g4 | YKLOUKY G mao ma,
6 2.4

4. POHJ]I OIEHOYHBIX CPEJCTB

CrpykTypa U comepkanue ()OHAA OIEHOYHBIX CPEACTB AJIS HMPOBEACHUS TEKyIIeH M IPOMEXKYTOUHOH aTTecTalliH IIPEJCTaBICHB B
IIpunoxennu 1 x paboyeii mporpaMme AUCIHUILIHHEL.

5. YAEBHO-METOJUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHUE JUCIHUITJIMHBI

5.1. OcHoBHas quTEpaTYpa

ABTODSI, 3arnaBue H3parenscTBO, 1O Konunu-Bo
JI1.1 |Bopucenko B. B. OCHOBBI IPOTPAMMHUPOBaHUSL: y4eOHOe mocodue Mocksa: UHTEpHET- https://biblioclub.ru/inde
YHusepcurer x.php?
WHpopManmoHHbIX page=book&id=232996
Texunonoruit (MHTYUT), HEOIPAHUICHHBIH
2005 JOCTYIL JUTst
3apEeruCTPUPOBAHHBIX
T10JIb30Baresen
JI1.2 | Byitnaues, C. K., OCHOBBI IPOTPaMMHUPOBaHUS Ha s13bIKe Python: ExarepunOypr: Ypanbckuii | https://www.iprbooksho
Boxar, H. 0., [lecun, | yue6HOe mocodue (benepanbHbIN p-ru/66183.html
10.B. yuusepcuret, 95C ACB, HEOTPaHNYEHHbBINA
2014 JOCTYII JUTst
3apEruCTpUpPOBaHHBIX
10JIb30BaTeIIeH
JI1.3 | Jlanpnosckuii B. B. AnropuTMbl 06pabOTKH JaHHBIX: yueOHoe nmocobue | HoBocuOHpcek: https://biblioclub.ru/inde
HoBocubupckmit x.php?
roCyJJapCTBEHHBIH page=book&id=574809
TeXHUYECKUI HEOTPaHUYEHHBIN
yHuBepcuTeT, 2018 AOCTYI At
3apEeruCTPUPOBAHHBIX
NoJIb30Baresei

5.2. lonoJHHUTEIbHAS JUTEPATYpa

ABTODSI, 3arnaBue H3parenscTBO, 1O Konunu-Bo
JI2.1 |[Xaxaes U. A. [pakTHKyM MO AITOPUTMH3AINN U Mocksa: HaimoHanbsHbIi https://biblioclub.ru/inde
MporpaMMHUpoOBanHuio Ha Python: kypc: yuebHoe OTKpHITBIA Y HUBEPCHTET x.php?
rmocooue «AHTYUT», 2016 page=book&id=429256
HEOTPaHUYEHHBIN
JOCTYII JUTS
3apEerHCTPUPOBAHHBIX
T0JIb30Barenen
J12.2 | Cuniok, B. T, AJITOPUTMBI ¥ CTPYKTYPBI JJaHHBIX: 1aboparopHbiii | Benropoa: benropoackuit https://www.iprbooksho
Pszanos, 10. 1. MPaKTHKyM. y4eOHOe mocobue rOCYAapCTBEHHBIN p-ru/28363.html
TEXHOJIOTHYECKUN HCOTPAHNYCHHBIH
yHHUBepcuTeT uM. B.I. AoCTyI At
]_L[yXOBa, SBC ACB’ 2013 3apel"l/lCTpl/IpOBaH\l:[bIX
0JIb30BaTeNeH
J12.3 [NpuxnanHast nHGOpMaTHKa: KypHAT MockBa: YHUBEpCUTET https://biblioclub.ru/inde
Cuneprus, 2019 x.php?
page=book&id=562207
HEOTPaHUYEHHBIN
JOCTYII JUTSE
3apErHCTPUPOBAHHBIX

MOJIE30BaTENICH




ABTODBI, 3arnaBue H3parenscTBO, 1O Komnnu-Bo
J12.4 | Xunenko, B. I1. CTpyKTYpBI TaHHBIX ¥ AITOPUTMBI: YIeOHOE HoBocubupck: https://www.iprbooksho
noco6ue Hosocubupckuii p-ru/91540.html
rOCy1apCTBEHHBIN HEOTPaHNYCHHBIH
TEXHUYECKUH AOCTYI TSt
yHuBepenter, 2016 3apETHCTPUPOBAHHBIX
MOJTb30BaTeINeH

5.3 IlpodeccuonanbHblie 6a3bl JAHHBIX H HHPOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI

NCC "KoncynprantlLimroc"
HCC "Tapant" http://www.internet.garant.ru/
HaunonansHas snexrponnas 6udnuoreka (HOB) - https:/rusneb.ru

5.4. IlepeyeHb NpPOrpaMMHOro odecneyeHust

Onepanuonnas cucrema PEJI OC
Python

Jupyter Notebook

Colab

Pandas

NumPy

Matplotlib

Seaborn

5.5. YdueOHo-MeTOAMYECKHE MATEPHAIBI VISl CTYICHTOB C OTPAHHYCHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

IIpn HEoOXOMMMOCTH IO 3aiBIEHUIO OOYYAOMETOCs C OTPaHMYCHHBIMH BO3MOXHOCTSIMH 37I0pPOBBS  y4eOHO-METONMYECKHE
MaTepHanbl MPEAOCTaBIAIOTCA B (hOpMax, agalTUPOBAHHBIX K OTPAaHMYEHUSIM 3I0pOBbs M BocHpusTus uH(popmarmu. [ns mui c
HapyIICHUSIMU 3peHus: B Qopme ayanodaiina, B nedarHoil ¢opme yBenmudeHHbIM mpudrom. s num ¢ HapyIICHHSIMH ClIyXa: B
(opMe HIIEKTPOHHOTO MOKYMEHTa, B IedarHoi Qopme. i U ¢ HapyMICHWSMH OIIOPHO-IBHTATEIFHOTO ammapara: B (dopme
3JIEKTPOHHOTO JOKYMEHTa; B IEUaTHOH (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE UCIIUITJINHBI

[Tomewenust a1t BceX BHIOB pabOT, MPEIyCMOTPEHHBIX YYEOHBIM IIIAaHOM, YKOMIUIEKTOBAaHBI HEOOXOIMMOI ClenHaTn3MpPOBaHHOM
y4eOHOI MeOeTbIO M TEXHUIECKUMH CPEIICTBAME O0yUCHHS:

- CTOJIBL, CTYJIbS;

- IEPCOHATBHBINA KOMITBIOTEp / HOYTOYK (IIEpEHOCHOH);

- IPOEKTOpP;

- 9KpaH / THTEePaKTUBHAS JJOCKa.

JlabopaTtopHBle 3aHATHA TPOBOAATCS B KOMIBIOTEPHBIX KJlaccaX, paboude MecTa B KOTOPBIX OOOpYJOBaHBI HEOOXOIUMBIMU
JMIEH3MOHHBIMU U/UIIM CBOOOIHO PacpOCTPaHsAEMBIMH IIPOrPAMMHBIMH CPEJICTBAMH M BBIXO0M B MIHTEpHET.

7. METOANYECKHUE YKA3ZAHUA I OBYYAIOIIUXCA 11O OCBOEHUIO JUCITUITJINHBI

MeTtoaudeckue YKazaHus 10 OCBOCHUIO JUCHHUIIIMHBI IIPEACTAaBJICHBI B HpI/IJ'IO)KeHI/II/I 2k pa60‘{€ﬁ nporpamMmme qUCHUITIIIUHBI.




®OH/I OLIEHOYHBIX CPEJICTB

[Tpunoxenue 1

1. Onucanue noka3aresjieil 1 KpuTepueB OLIECHUBAHUS KOMIIETEHIIMII HA PA3JIMYHBIX Tanax
UX (pOPMHUPOBaHUS, ONIMCAHUE KA OLlEHMBAHUS

1.1. IToka3arenu u K

PUTCPUU OLICHUBAHUA KOMIICTCHITUI:

3VH, cocraBisronime
KOMIIETEHIUIO

IToxazarenn
OLICHMBaHMS

Kpurepun
OLICHWBAHHMS

CpencTBa
OIIEHUBAHMS

VK-1: CnocoGeH ocymiecTBIsATh
pEIICHHUS IOCTABJICHHBIX 33134

MIOUCK, KPUTHIECKUH aHAIN3 W CHHTE3 MH(OpManuH, MPUMEHSTH

CUCTEMHBIM IOIXOM IS

3HaTh: aNTOPUTMBI 00pPabOTKU
JIAHHBIX

3HACT TOHATHA
nporpamma,
THUIIBI JAHHBIX

aNTOPUTM,
MEePEMEHHEIE,

MOJTHOTA W COJIEPIKATEIBHOCTh
oTBeTa
yYMEHHE IPUBOANUTH NPUMEPHI

T — recr (1-5), 3 — BO-
mpockl k 3adery (1-20)

Ymerts: CTPOUTH AJTOPUTMBI
U pCIICHU TMPUKIaJHbIX 3a-
Jaq

CTpOUT JIMHEWHEBIC aJropur-
Mbl, HUKIIUYECKNE aJITOPUTMbBIL

MOJTHOTA U COAEP)KaTEeNIbHOCTh
oTBeTa

yYMEHHE IPUBOANUTD MPUMEPHI
YMEHHE CaMOCTOSITENbHO Haxo-
JUTh pEIIeHHE IOCTaBIEHHBIX
3amadq

JI3 - naGoparopHsie
3aganust (3amanus 1.1-
1.2)

Bnaners: MPaKTHISCKUMHU
HaBBIKAMU OOpaOOTKH JaHHBIX
JUISL pellieHus 3a/1a4 mpodeccu-
OHAIILHOM e TENLHOCTH

paspabaTbIBaeT MOANPOTPaM-
MBI, HCIIOJIb3YET JIOKAJBHBIC U
ri00aIbHbIE NepeMEHHBIE,
PEKYpCHIO

MOJIHOTA W COJIEPIKATEIBHOCTh
OTBeTa

YMEHHE IPUBOANTH MPUMEPHI
YMEHHE CaMOCTOSITEJIbHO Haxo-
JUTh PpEIICHHE IOCTABICHHBIX
3amadq

JI3 — nabopatopHsie
3amanus (3amanms 1.1-
1.2)

OIIK-6: CnocoOeH moHUMATh TIp

WHIHUIBI pabOThl COBPEMEHHBIX MH()OPMANMOHHBIX TEXHOJIOTHI M NCIIONB30BaTh UX JUIS pe-
IeHHs 337124 TPO(eCCHOHABLHOM e TeIbHOCTH

3HaTh: OCHOBBI MPOTPAMMHUPO-
BaHUS

3HA€T MOHATHS OOBEKTHO-
OPHUEHTUPOBAHHOTO TPOTPAM-
MUPOBAHUS

MIOJJHOTA U COJAEP’KATEIILHOCTh
OTBETA
YMEHUE IPUBOAUTH IPUMEPEI

T — tecr (6-10), 3 —
BOTIPOCHI K 3aueTy (21-
36)

YMeTh: HCIOIB30BaTh HHOOP-
MAlMOHHBIE TEXHOJOTHH IS
pemieHus 3aaad  mpodeccuo-
HaNbHOM JeATeIbHOCTH

UCTIONIB3YeT cpeay pa3pabor-
KM, CHCTEMY YIPABJICHUS KO-
JIOM

IOJIHOTA U COJEPIKATEIBHOCTh
OTBETA

YMEHUE IPUBOAUTH IIPUMEPHI
YMEHHUE CaMOCTOSATENBHO HAXO-
JUTh PEIICHUE II0CTABJICHHBIX
3a1a4

JI3 — nabopaTopHsbie

3amanus (3amanus 2.1-
2.2)

Bnaners: MPaKTHIECKUMHU
HaBbIKAMHU TPOTPAMMHUPOBAHUS
IPH peIIeHNH! 3a1a4 npodeccu-
OHAIBHOH JIeATeNILHOCTH

BBIIIOJIHACT aHaAJIM3 H 06pa—
6OTKy JAHHBIX, UX BU3yaJIn3a-
U0

MOJIHOTA W COJIePKATEIBHOCTh
OTBeTa

YMEHHE IPUBOANTH MPUMEPHI
YMEHHE CaMOCTOSITEJIbHO Haxo-
JUTh pEIIeHHE ITOCTaBICHHBIX
3a1a4

JI3 — nabopatopHsie
3amanus (3aganus 2.1-
2.2)

1.2 lIkans! olleHUBaHUS:
Texymuil KOHTPOJIb YCHEBAEMOCTH U NPOMEKYTOYHAsl aTTECTAllMsl OCYLIECTBIISETCS B PaMKax
HAKOMUTENbHOM OaibHO-peiTHHrOBOM cuctemsbl B 100-0anibHOi mIKane.
50-100 6amnoB (3a4TeHO);
0-49 GanoB (He 3a4TEHO).

2. TunoBble KOHTPOJIbHbIE 32JaHUSI WJIM MHbIEe MATePHAJIbl, HEO0OX0AUMBbIe /5 OLEHKH 3Ha-
HMii, YMEHUH, HABBIKOB M (MJ/IM) ONBITA JAEATEIbHOCTH, XapaKTePHU3YIOIIMX JTanbl (popMupoBaHus
KOMIIETeHIII B Ipouecce 0CBOeHHUs 00pa30BaTeJbHOI NPOrpaMMBbl

IlepemeHHbIE.
Tume! JaHHbBIX.
Crpoku.

el oA

Bonpocsl k 3auery

[TonsiTE anropuT™Ma, MPOrpamMMel.




5. Maccussl.

6. BBox u BEIBOI.

7. JIuHEHHBIC aNTOPUTMBI.

8. BerBienus.

9. VYcnosus.

10. [luknuyecKue anropuTMBI.

11. Bunase! quKiIoB.

12. MK 10 KOJUICKIIHH.

13. IIuki 1o cueT4yuKy.

14. Tlukna ¢ mpeayciioOBHEM U MOCTYCIOBHEM.
15. O6paboTka MacCcHUBOB.

16. Breixox u3 nukna.

17. TlonsTHe noanIpOrpaMmsl.

18. ITlepenaua u BO3BpaT mapameTpOB.

19. JlokanbHble U TI00abHBIC TIEPEMEHHBIE.
20. Pekypcusi.

21. BBox ¥ BBIBOJ IaHHBIX.

22. Cpena pa3pabOTKH.

23. Cucrembl ynpaBJIeHHS KOJIOM.

24. Mopynu.

25. Cruckw.

26. Koptexu.

27. CnoBapu.

28. IlpeoOpa3oBaHue CTPYKTYp JaHHBIX.

29. Cpe3sbl.

30. [Mukimueckas oOpabOTKa CIHCKA.

31. I'eneparop crmcka.

32. TlonsaTne 00bEKTHO-OPUEHTUPOBAHHOT'O IPOTPAMMHUPOBAHHSL.
33. Kmacc. O0bexT.

34. Uukancynsius, HacaeqoBaHie U moaumopdusm B Python.
35. bubnuoreka Pandas, ananmu3 u 00paboTKa JaHHBIX.
36. Busyanu3zarust B matplotlib u seaborn.

3auemnoe 3a0anue KalOuaem 06a 60ONpPoca — OOUH MeOPEeMmuUYecKuil 6Onpoc U 00HO NPAKMmMu-
KO-OpUEHMUPOBAHHOE 3A0AHUE U3 UUCIAA NPUBEOCHHBIX HUJICE IAOOPAMOPHBIX 3A0AHUIL.

Kpumepuu oyenusanus:

- 50-100 GannoB («3auTeHO») — U3JIOKEHHBIH MaTepuall (PaKTUYECKU BEpPEeH, HAaIU4YHe ITyOOKUX
MCUEPIIBIBAIOIINX 3HAHUKA B 00BbEME MPONJAEHHOW MPOrpaMMbl JHCIHILIMHBI B COOTBETCTBUU C MOCTaB-
JIEHHBIMH MPOrpamMMOll Kypca LEeIsIMU U 3ajadyaMHu OOydeHHs; NpaBUIIbHbIC, YBEpEHHbIE NEHCTBUS IO
IPUMEHEHHIO MTOJTyYeHHBIX 3HaHUI Ha MPAKTUKE, TPAMOTHOE ¥ JIOTHYECKH CTPOWHOE M3JI0KEHHE MaTepH-
ajia pH OTBETE, YCBOEHHE OCHOBHOM M 3HAKOMCTBO C JONOJHHUTEIBHOM JINTEpaTypoOi; HAIMYMe TBEPJIBbIX
¥ JIOCTaTOYHO TOJIHBIX 3HAHUK B 00BEME NMPOUICHHON MPOrpaMMbl AUCIUIUINHBI B COOTBETCTBUU C IIETIs-
MU 00y4eHus1, MpaBUWIbHbIE AEUCTBUS 110 IPUMEHEHUIO 3HaHUI Ha IPAKTUKE, YeTKOE U3JI0KEHUE MaTepH-
aJa, JIOMyCKAITCsl OTACTbHBIE JIOTHYECKHE M CTHIIUCTHYECKHE TIOTPEITHOCTH, 00yJYarOIIUIACs YCBOMII OC-
HOBHYIO JIUTEPATYpPy, PEKOMEHI0BAaHHYIO B paboyell mporpaMMe AUCHUIUIMHBL; HATMUYKEe TBEPAbIX 3HAHHUH
B 00beMe MPOIIEHHOTO Kypca B COOTBETCTBUU C LEISIMH O0YYEHUSI, U3JIOKEHUE OTBETOB C OTACITHHBIMH
OlIMOKaMHU, YBEPEHHO UCIPABJIEHHBIMU MOCJE JOMOJHUTENIBHBIX BOIIPOCOB; NMPaBUJIbHBIE B LIEJIOM JeH-
CTBWSI 11O IPIMEHEHHIO 3HAHNH Ha IPAKTUKE;

- 0-49 GamnoB («HE 3a4TEHO») — OTBETHI HE CBS3aHBI C BOMPOCAMHU, HATMYUE TPYOBIX OMIMOOK B
OTBETE, HETIOHMMaHUE CYIIHOCTH M3JIaraeMoro BOIpOca, HEyMEHHe TPUMEHSITh 3HAHHUS Ha MTPAKTHKE, He-
YBEPEHHOCTh U HETOYHOCTh OTBETOB HA JIOTMOJHUTENIbHBIE M HABOSAIINE BOIPOCHI.



Tecr

. CTpykTypHpOBaHHe IpOorpaMMEI B si3bike Python ocymiectsisercs

a. C momorrsio onepaTopHbIX cKoOOK begin ... end

b. C nomomuipto 3HakoB { }

c. C nmomoIpIo OTCTYIIOB

d. C nomoursto TabHIL

. B pesynbrate BoimonHenus koga [X**2 for x in range(5)] Oyxaet cosnan:
a. Cnucoxk kBaaparoB yucen ot 0 1o 4

b. Koprex

C. Boznukner omubka

d. ®yukuus nHTEpBaa

. B s3b1ke Python ¢yHkims MokeT ObITh IepeiaHa B Ka4eCTBe apaMeTpa Ipyrou GyHKIUH
a. Tonbko B Buae lambda-Beipakenus

b. Jla moxer

Cc. Her He moxer

d. ®ynxuuii B Python He cymecrByer

. Huknuueckue anropuTMsl peanu3yrorcsi B Python ¢ momoIbso KOHCTpyKIuit
a. if...elif ... else

b. def

C. define ...

d. for...in... u while ...

. bubnnoreka Seaborn npeaHa3HaueHa s

a. OOpaboTKM TaOIMYHBIX JAHHBIX

b. Busyanusaiuu qaHHBIX

c. Web-pa3pabotku

d. Pabotsl ¢ cucTeMHBIMU (aitiamMu

. Koncrpyxkuwii if ... elif ... else npeanasnauena B Python mis peanusariu
a. llukiMyeckux aaropuTMoB

b. BerBsimuxcs aaropuTMoB

C. JIuHEHHBIX AITOPUTMOB

d. AHaTMTHYECKHX aITOPUTMOB

. Boipaxxenue ‘TIPUBET’[::-1] BeigacT

a. IMMPUBET

b. T
c. IIPUBE
d. TEBUPII

. Beenen cnoBaps d = {‘PoctoB’:’P®’, ‘[Tapmx':’®@panuus’ }. UToObI NOTYyUUTh CTPaHy, € pacnojara-
ercs [lapux Hy’»KHO UCIIOJIB30BaTh:!

a. d[‘Mapmx’]
b. Tlapwmx[0]
c. d[1]

d. find(‘TTapmx’, d)
. bubnuoreka Python, nmo3Bomnstomas 3¢ppekTHBHO 00padaThIBaTh U aHATM3UPOBATh JaHHBIC B TaOJINY-

HOM (opme

a. MatPlotLib
b. SeaBorn

c. Math

d. Pandas

10. Pekypcwus sto

a. TpueMm, IpU KOTOPOM (PYHKIIUS BBI3bIBAET caMy ceOst
b. crnenuanbHbIA THIT JaHHBIX

C. BapuaHT MaccuBa

d. komaHnpa BbIBO/Ia MH(OPMALIUH



Kpumepuu oyenusanus:

Jiis omHOTO OOyUaromerocss GopMupyeTcsl BapuaHT, coaeprxkamuii 10 BompocoB.
17-20 6annoB — tect npoiinen Ha 8§5-100 %;

7-16 6amnoB — tect npoiiaeH Ha 35-84 %;

0-6 GanoB — TecT MpoiIeH Ha MeHee, YeM 35 %.

Maxkcumanvnoe koauuecmeo 6annoe 3a mecm — 20.

JlabopaTropHble 3a1aHUA

JlabopaTopHoe 3amanue 1.1. AATOpUTMBI U CTPYKTYPHI TaHHBIX.

[Tonstue anroputma, nporpammel. Ilepemennsie. Tunsl nanneix. Ctpoku. Maccussl. BBox u BbI-
BoJ. [IpuMeHeHHe anropuTMHUUYECKOrO0 MBIIUICHHS K PEIICHHIO 3a/1a4.

Lenp: 03HAKOMUTBCA C MEPEMEHHBIMH, TUIIAMU U CTPYKTYpPAaMH JAHHBIX, MMOJTYYUTh YMEHUS IS
BBITMIOJIHEHUS TaTbHEUIINX Ta00PATOPHBIX 3a/1aHuM, U3yYUTh MPUEMBI BBOJIA U BHIBOJIA.

3anaHus:

3amanue BoinosHsercs B Colab win anagornvHoi cucteme

Hcnonb3yiiTe mpeayioxkeHHBINH HA00p JTaHHBIX.

1. OTkpoiiTe OJIOKHOT ¢ TPUMEPOM I10 TAHHOU TeMe.

2. BeimonHuTe 3a/1aHKUE M0 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Coenaiite BbIBOJIBI.

Jlaboparopuoe 3amanue 1.2. JIuneiitHbie, BETBAMIMECS U UKINYECKUE aITOPUTMBI.

JIuneitnpie anroputmbl. BerBiienus. YcnoBus. Lukinnueckue anroputMbl. Buasl mukiios. ki
no xoyekuuu. [Hukn no cuerunky. [ukn ¢ npenyciaouem u nocrycinoBueM. O6paboTka maccuBoB. Bri-
XOJ U3 IHKJIA.

Lenp: 03HAKOMUTBHCA C JIMHEWHBIMHU, BETBALIUMUCSA U LUKIMYECKUMU AITOPUTMAMHU, MOJTYyYUTh
YMEHUS JUIsl BBIMOJHEHUS JAIbHEHIINX J1a00paTOPHBIX 3aJlaHUi, U3YUUTh MPUEMbl MPUMEHEHUS aJiro-
PUTMOB ISl pa3JIMYHBIX 3a/1a4.

3anaHus:

3amanue Boimosnsiercst B Colab nin ananornuHoi cucreme

Hcnonb3yiiTe nmpeaioxkeHHBINH HA00p JaHHBIX.

1. OTkpoiiTe 6JIOKHOT ¢ IPUMEPOM I10 TaHHOU TeMe.

2. BeimonHuTe 33/1aHKE TT0 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CnemnaiiTe BEIBOJIEL.

JIaGoparopHoe 3aganue 2.1. UHcTpymMeHTapuii pa3paboTku Ha si3bike Python.

BBon u BbiBoa naHHbIX. Cpena paspaborku. Cucrtembl ymnpaBieHust kojgoM. Moapymu. Math,
NumPy.

Llenb: 03HAKOMUTBCS C UHCTPYMEHTAaMH pa3paboTKH mporpamMm Ha Python, mony4auts ymeHus st
BBITOJIHEHUS JaIbHEHIINX JTa00paTOPHBIX 3aJJaHUH, H3YUYUTh IpHUEMBbl paboThl ¢ OMOIMOTEKaMH U cpejia-
MU pa3pabOTKH.

3agaHust:

3ananue BeinonHsercs B Colab win ananornvHoi cucteme

Hcnonb3yiiTe npeiokeHHbli Habop JaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ IPUMEPOM I10 TaHHOU TeMe.

2. BeinonHuTe 3a/1aHue MO AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Cuoenaiite BBIBOJEI.

JlaGoparopHoe 3ananue 2.2. Pabota co ctpykTypamu nanHbix Python.

Crucku. Koprexu. Cnoapu. IIpeobpazoBanue nanubix. Cpessl. Lukimnueckas o6paboTka cruc-
ka. ['eneparop cnmcka.

Llenb: 03HAKOMUTBCS C U3MEHIEMBIMU M HEU3MEHSIEMBIMH CTPYKTYPaMU JaHHBIX B si3bIke Python,
MOJIyYUTh YMEHUS JIJIsl BBIIIOJIHEHUS NajJbHEHIINX Ja00paTOPHBIX 3a/laHul, U3YYUTh MPUEMBbI pabOThI CO
CTPYKTYpaMH JIaHHBIX.



SamaHus:

3ananue Beinonusgerca B Colab uinn ananoruysoii cucreme
Hcnons3yiiTe npenioxkeHHbI HA00p JaHHBIX.

1. OTKpoiiTe 6IOKHOT C IPUMEPOM I10 JAHHOH TeMe.

2. BoinmonHuTe 3aaHKe Mo aNrOpUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Caenaiite BHIBOJIBI.

Kpumepuu oyenusanus (015 kaxcoo2o 3a0anus):

16-20 GamioB — 3aaHUe PEIICHO B MOJHOM 00BEMe, CaMOCTOSTEILHO BHIOPaHbI BEPHBIC HHCTPY-
MEHTaJbHBIC METOJAbl U OMOJIMOTEKH, COCTAaBICH KOPPEKTHBIH MPOTrPaMMHBIA KOJI, BBITOJHEHHE KOJa
npou3onuio 0e3 omuOOK M MOJIYYEH 33aJaHHbI pe3yabTar, 0OT4eT O(POPMIICH BEpHO M MPEIOCTABICH Ha
NPOBEPKY B YCTAHOBJICHHBIH CPOK, 00YYArOIIUICS BEPHO OTBEUACT Ha BOMPOCHI IO 3a/IaHUIO, JIEMOHCTPH-
pyeT HaIM4Yue TI1yOOKUX MCUYEPIBIBAIOIINX / TBEPBIX M TOCTATOYHO MOJTHBIX 3HAHMIA,

9-15 GamnoB — 3aJjaHKE PEUICHO B MOJHOM 00BbEMe C HEOOIBIIUMHU MOTPEHIHOCTSIMHU, CAMOCTOS-
TEIHHO BHIOpaHBI BEPHBIC MHCTPYMEHTAIBHBIE METOMBI M OMOIMOTEKH, COCTaBICH KOPPEKTHBIA MpO-
TPaMMHBIH KOJI, BBIIOJIHEHHE KOJa MPOU30ILIO0 0e3 OMMOOK M TOJYYeH 3aJlaHHBIH pe3ysbTar, OT4eT
0(OpMIICH BEPHO U MPEAOCTABJICH HA MPOBEPKY B YCTAHOBJICHHBIN CPOK WMJIHM C JOMYCTUMBIM OIMO3/IaHU-
€M, OOYYarOIUiiCs OTBEYAeT Ha BOIPOCHI MO 3aJaHUI0 BEPHO, HO C OTHCIBHBIMH IOTPEITHOCTIMH M
OIIMOKaMH, YBEPCHHO UCTIPABICHHBIMHU MTOCIIE JIOTIOJHUTEIIBHBIX BOIIPOCOB;

2-8 Oa/IoB — 3a/laHUE PEIICHO YaCTHYHO, YACTUYHO BBIOPAHBI BEPHBIC HHCTPYMEHTAIBHBIC METO-
bl ¥ TIPUEMBl PEIICHHS], TPEJCTABIICH HE3aBEPIICHHBIA WJIA COICPXKAIIUKA HEKOTOPHIE OMIMOKH TIpO-
IPaMMHBIN KOJI, OTYeT 0(hOPMJICH YACTUYHO BEPHO U MPEIOCTABJICH HA MPOBEPKY C JOMYCTHUMBIM OIO3/1a-
HUEM, 00yJalOIUiCs OTBEYAeT Ha BONPOCHI O 33JaHUI0 YaCTHYHO BEPHO, JEMOHCTPUPYS HEKOTOPYIO
HETOYHOCTh OTBETOB Ha JIOTIOJIHUTEIILHBIC ¥ HABOISIIHNE BOIIPOCHI;

0-1 6amnoB — 3a/1aHKUe HE PEIICHO WJIM PEIICHO YaCTUYHO, YACTUYHO BBIOPAHBI HEOOXOIUMBIC HH-
CTPYMEHTAJIbHBIC METOJIbI U MPUEMbI PELICHHUS, IPOTPAMMHBIN KOJ| HE MPEICTABICH WIH COACPKHUT TPY-
Oble ommOKH, OTYEeT He 0hOPMIICH, OTUET HE ClIaH HA MPOBEPKY B JOIMYCTHMBINA CPOK, OOyUAIONTUICS OT-
BEYAET HA BOMPOCHI IO 33JJaHUIO HE BEPHO.

Maxcumanvnoe konruvwecmeo oannoe 3a navopamopnste 3adanusn — 80 (4 3adanusn no 20 éan-
108).

3. MeToauyeckue MaTepuaJibl, onpeae/sonye Npouexypbl OeHNBAHUS 3HAHUIN, YMeHHMI,
HABBIKOB M (MJIM) ONBITA /1eSITEJIbHOCTH, XaPAKTEPU3YIOIIMX 3TaNbl (JOPMUPOBAHUSI KOMIIETEHI U

IIpornetyps! OlleHUBaHMSI BKJIFOYAIOT B ¢€0s TEKYIUI KOHTPOJIb M IPOMEKYTOUHYIO aTTECTAIHIO.

Texyummii KOHTPOJIb YCIIEBAEMOCTH MPOBOAMUTCS C UCIOJIB30BaHUEM OLIEHOYHBIX CPENICTB, Mpe-
CTaBJICHHBIX B II. 2 TJAHHOTO MPUJIOXKEHUs. Pe3ynbTaThl TEKyIEero KOHTPOJISI TOBOAATCS /IO CBEACHUS CTY-
JICHTOB JI0 TPOMEKYTOYHOM aTTECTAIlUH.

IIpoMeskyTOUHasi aTTeCTALMS IPOBOIUTCS B (hopMe 3aueTa.

3aueT MpPOBOJUTCS MO PACIHUCAHUIO MPOMEXKYTOUHOH arrectanuu. KoamuecTBo BOIpoOcoB B 3a-
YEeTHOM 3aJlaHuM — 2 (OJUH TEOPETHUYECKUI BOIPOC M OJHO MPAKTHUKO-OPUEHTUPOBAaHHOE 3ajaHue). Pe-
3YJbTAThI aTTCCTANH 3aHOCATCA B BEAOMOCTD U 3a4CTHYIO KHHXKKY CTYyACHTA. CTYJIE:HTI)I, HC Mpomeammne
IPOMEKYTOUHYIO aTTECTALMIO 10 IpaduKy, JOJKHBI JIUKBUIUPOBATH 33J0JKEHHOCTh B YCTAaHOBJIEHHOM
MOPSJIKE.



[Tpunoxenue 2

METOJUYECKHUE YKA3AHUA 11O OCBOEHUIO JUCHIUIIJIMHBI

VY4eOHBIM MJIaHOM IIPELYCMOTPEHBI J1A0OPATOPHBIE 3AHSTHSL.

B xone naGopaTopHbIX 3aHATUH YriyOJsIFOTCS M 3aKPEIJISIOTCS 3HaHMS CTYJIEHTOB IO PSly BO-
IPOCOB, PAa3BUBAIOTCS] HABBIKU MPAKTUYECKON pabOTHI.

ITpu noaroToBke K 1a00PaTOPHBIM 3aHATUAM KaXKIbIH CTYIEHT JOJDKEH:

— U3YYUTh PEKOMEHIOBAHHYIO YUEOHYIO JINTEPATYPY;

— IOATrOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOU TEME.

B mporecce moaroToBKH K 1a00paTOPHBIM 3aHATHAM CTYACHTBI MOTYT BOCIIOJIB30BATHCS KOHCYIIb-
TalUsMU IPENOJaBaTEes.

Bomnpocsl, HE paccMOTpeHHbBIE Ha TAOOPATOPHBIX 3aHATHUSAX, TOJDKHBI OBITh M3YYEHBI CTYJICHTAMHU
B XOJI€ CaMOCTOATENIbHON paboThl. KOHTPOIb caMOCTOATENbHOM PabOThl CTYIEHTOB OCYLIECTBISETCA B
XOJIe 3aHATUH METOOM TeCTa M BBHIIIOJHEHHUS J1a00paTOPHBIX 3aJaHuii. B xoxe camocTosTenbHOi paboTh
KaX/blil CTYAEHT 00s3aH MPOYUTAaTh OCHOBHYIO U 10 BO3MOKHOCTH JIONOJIHUTEIBHYIO JINTEPATypy IO
U3y4aeMOU TeMe, BBIIECIUTh HEIOHSATHBIE TEPMHUHBI, HAUTH UX 3HAYCHUE B HDHLUKIONEIUYECKUX CIIOBA-
psX.

CTyneHT AO0KEH TOTOBUTHCS K MPEACTOALIEMY J1a00paTOPHOMY 3aHATHUIO 110 BCEM 0003HAUEHHBIM
B paboyei mporpaMMe AUCHUILIMHBI BOIIPOCAM.

JIst IOATOTOBKM K 3aHATHAM, TEKYIIEMY KOHTPOJIIO M IPOMEKYTOYHOM aTTECTALlMU CTYACHTBI
MOTYT BOCHOJIb30BaTbCsl 3JIEKTPOHHO-OMOIMOTEUHBIMU cucTeMaMu. Takke oOydaroliyecs MOTYT B3STh
Ha JIOM HE0OXOIMMYIO JINTEPATypy Ha a0OHEMEHTE YHUBEPCUTETCKON OMONMOTEKN MU BOCIIOIb30BAThCS
YUTAJIBHBIMU 3aJIaMU.



